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Objectives
• By the completion of this talk, the attendee should 

be able to:

• Discuss screening strategies for the prevention of 
sudden cardiac arrest

• Identify the controversies over screening 
electrocardiograms

• Review the importance of secondary prevention



What is the incidence of SCA 
in the pediatric population? 

• Rajan (Denmark)• Meyer (Washington)
• Under 35 years

• 2.28 per 100,000 person-years

• Bardai (Netherlands)
• Under 21 years

• 3.2 per 100,000 person-years

• Atkins (US Epistry)
• Non-traumatic OHCA

• 8.04 per 100,000 person-years

• Harmon (NCAA)
• 1 in 53703

• 1.09 per 100,000 athlete-years

• Bagnall (New 
Zealand/ Austraila)

• 1-35 years (prospective)

• 1.3 per 100,000 person-years



What is the definition of a 
screening test? 
• In diagnostic tests the use of a test which has a 

high sensitivity but often only a moderate 
specificity. 

• Usually this is a quick and cheap test which is 
followed by a more expensive but more 
accurate test carried out on the positive reactors 
to the screening test.

• Sensitivity = tested positive/true positive

• Specificity = tested negative/true negative



How do we prevent SCA? 
Primary Prevention

• Good History & Physical

• Further testing as needed

Secondary Prevention

• Chain of Survival

• Use of CPR

• AEDs



AAP History & Exam



AAP (cont’d)

http://www2.aap.org/sections/sportsmedicine/PPEAbout.cfm

http://www2.aap.org/sections/sportsmedicine/PPEAbout.cfm


But how good is a history 
and exam? 
• Meta-analysis

• 31 studies, total of 
47,137 athletes

• Sensitivity and 
Specificity of each 
evaluation

• No clear data on 
history and exam

Sensitivity Specificity

History 20% 94%

Physical
Exam

9% 97%

ECG 94% 93%



Does an ECG qualify as a 
screening test?
• In diagnostic tests the use of a test which has a high 

sensitivity but often only a moderate specificity. 

• (97%, 93% respectively)

• Usually this is a quick and cheap test which is 
followed by a more expensive but more accurate 
test carried out on the positive reactors to the 
screening test. 

• (costs about $30)

• YES



Looking in More Depth
• Over half could not be 

diagnosed by history 
or physical exam 
unless symptomatic

• No coronary artery 
abnormalities 
detected

• Diseases Detected

• 160 potentially lethal 
conditions (0.3%)
• WPW (42%)

• Long QT (11%)

• HCM (11%)

• DCM (7%)

• CAD, ischemia (6%)

• ARVC (3%)



Causes of death in NCAA athletes 2003 to 2013

Kimberly G. Harmon et al. Circulation. 2015;132:10-19

Copyright © American Heart Association, Inc. All rights reserved.



Etiology
Picked up by ECG
• WPW (~100%)

• Hypertrophic CM 
(~90%)

• Long QT (+/-) (~60%)

• Short QT

• Brugada (+/-)

Maybe picked up
• Dilated CM

• Arrhythmogenic RV

• Anomalous Coronary 
(rare- infants)

Not picked up by 
ECG
• Marfan Syndrome

• Coronary artery 
disease

• Pulmonary 
Hypertension

• Commotio Cordis

• Idiopathic VF

• Myocarditis

• Kawasaki’s Disease

May be picked up by family history (autosomal dominant)



Causes of sudden cardiac death in athletes. 

Kimberly G. Harmon et al. Circulation. 2015;132:10-19

Copyright © American Heart Association, Inc. All rights reserved.

12%

24%



It’s a matter of life and 
death!?!
• Pediatric and Congenital Electrophysiology 

Society

• Task Force- led by Dr. Christopher Erickson

• Findings and review are still pending

• Avoiding the focus on two camps

• Focusing on a guide for primary care 



It’s a matter of public 
health
• Let’s look at home…

• NE population (2015 census estimate)

• 1,896,190 people

• 24.8% under the age of 18 = 470,256

• 5 minutes to read an ECG

• 2,351,280 minutes = 39,188 hours = 4899 
days (8-hour days) = 13.42 years

• 3 electrophysiologists = 4.47 years each

• Cost = $20/ECG = $9.4 million

• Who gets an ECG? Just athletes? What’s an 
athlete? 



False Positives
• Additional costs due to confirmatory tests

• Cardiac consultation?

• Echocardiogram?

• Stress Test?

• Electrophysiology study?

• Do we need to be concerned about 
socioeconomic disadvantage?



False Negatives
• This is the scary part… testing negative in the 

setting of true disease

• False sense of hope? What happens over 
time?

• How about all the other causes of sudden 
death that cannot be found on ECG or 
autopsy?

• Coronary anomaly

• Commotio cordis

• Liability concerns? 



Cost effectiveness? 
• How would you use $9.4 million in the state of 

Nebraska for public health initiatives?

• Would it be better to have an AED program where 
both children and adults could have life-saving 
treatment during an arrhythmia?



Guidelines
Mandatory and universal mass screening with 
12-lead ECGs in large general populations of 
young healthy people 12 to 25 years of age 
(including on a national basis in the United 
States) to identify genetic/congenital and other 
cardiovascular abnormalities is not 
recommended for athletes and nonathletes alike 
(Class III, no evidence of benefit; Level of 
Evidence C).



So now what? 
• Be the first line- advocate for these young students and athletes

• Monitor for concerning signs and symptoms from young 
people

• Chest pain that is always associated with activity

• Syncope that occurs with exercise

• New inability to keep up with other kids

• Unusual heart beats associated with chest pain or 
syncope

• Work on creating an AED program for your school, club, 
association. 

• Not just installing an AED

• Performing CPR and AED education 

• Practicing CPR and AED education

• Creating a first-responder team

• Increasing the availability of AEDs



Secondary Prevention



Secondary Prevention
• Initiating the Chain of Survival

• Survival for OHCA

– Overall 7.6 to 7.9%

– Effective CPR critical to this number

• Use of AED significantly important

– For every minute AED not used, chance of survival 
decreased by 10%



Disappointing



Barriers and 
Misconceptions
• Agonal respirations

– Gasping is NOT BREATHING

• Can’t feel a pulse

• Concern about hurting with compressions

• Hesitation to use mouth to mouth

– Hands only CPR

• Inappropriate shock with AED

– Automated



CPR Guidelines 2010



Recognition



Goodbye ABC’s



Breathing



Defibrillation



Hands Only CPR
Not to be used for INFANTS or CHILDREN

Not to be used for obvious asphyxiation or drowning victims



The Importance of Practice
Nevada law requiring counties with > 1 million 

– all high schools to have AEDs

Clark County School District

• 5th largest school district in the country

• Developed AED programs

• Actively drilled quarterly

How do we make the process more efficient? 



IDEAS: Improving 
Defibrillation Efficiency in 
Area Schools



SCA- Now what?



We want FACTS
• Pre-Arrest:

• How did the victim feel that day? 
• Were there any unusual actions taken by the victim?
• Any new substances taken that day?
• Any new medications that were started?
• What were the circumstances around the arrest? 
• Did anything similar happen before? 

• During Arrest:
• Who was there and who witnessed it? 
• How did the victim go down?
• Was the victim breathing or was it gasping?
• Was there a pulse?
• How did the victim look? 
• Was CPR performed? Who performed it?
• Was an AED used? Where is the AED and what were its instructions?
• Are there tracings of the event?



We want FACTS
• Post Arrest

• Which EMS team arrived first?

• When did the victim regain consciousness?

• How did the victim act when they regained consciousness?

• Hold on to the AED…do we have new pads?

• Any resuscitation equipment used that needs to be replenished?

• Who was present at the event?

WRITE IT DOWN



Importance of Debriefing
• This is a scary event …

• Lots of emotional disruption

• Can result in trauma to all involved

• Worth discussing and sometimes can involve 
psychological counseling

• Remember the “non-victims”…



Summary
• Use your history and physical as a guide

• Remember about family history

• Primary prevention is ideal, Secondary prevention 
works too (CPR & AED)

• Activate emergency response immediately

• Think of a crime scene: write down all the facts



Thank you
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